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ﬁzp]t.zaing wage forms in industry. Probleme econ 15 no,3:33-46

1. Adjunct al Ministrului Finantelor,

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757420002-3"



"APPROVED FOR RELEASE: 03/14/2001

R I Oy L P | B L S L W - T S L e A A LT R

SMIRNOV, Vyacheslav Konotantinovich; TUL'PA, 5.M,, nduchn;f:-; rod.;
BOXDAROVSKAYA, G.V., red.; TORER, A.M., tekhn, red.

[Boring lathe operator]Toker'-rastochnik. Moskva, Proftekh-
izdat, 1962, 362 p, (MIRA 15:10)
(Metal cutting) (Lathes)
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TUL'SKAYA, N.M,

Organization of readers!
i prop. no.1:31-32" 143,

conferences, Opyt rab, po tekh, inform
(MIRA 16:12)

noy nauohnoe-tekhnicheskoy biblioteks
zyayatva Leningradskogo ekonomicheskogo

1, Direktor TSentral!
Soveta narodnogo kho
rayona,
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SAULIT, V.1,; TUL'SKAYA, NM., otv.red.; SHAKGIN, G.N., nauchno-tekhn.red,
AUTOSTAX, W.H,, rod.; SEMELOVA, A.V., tekhn.red,

{Internal potentialg in machinery plants; index of literature]
Vnutrennie rezervy na mashinostroitel'nom predpriiatii; ukazatel®
literatury. Leningrad, TSentral’noe biuro tekhn.informatsii,
1959. 47 p. (MIRA 13:4)

1. TSentral'naya nauchno-tekhnichesknya bidliotekn,
_ (Bibliography--Mechanical engineering)
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KIRGINTSEV, A.N.; TUL'SKIY, A.S. [deceased]

Mathematical calculation of the processrs of separation

melting, Izv. Sib, otd. 44 SSSR no.5:121-126 'ZZa. % meme
(MIRA 18:2)

1., Institut neorganicheskoy khimii Sibirskogo otdeleni !

S8SR, Novosibirsk, ¢ erive &
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* plekhanov, G.F., Vasiltyev, N.V., Demin, DoV,
-Zhuravlev, V.K., Zenkin, G.M., K
L'vov, YueAs, Tul'skiy, AeS. (Decensed) and
Fast, VeGe ‘

i
Some results of studies of the problem of the i
L Tungusska meteorite C ‘
' PERIODICAL: Geologiys 1 gpofizika, no. 1, 1963, 111 - 123
Z,?ﬁTExT: A Composite Independent Expedition (CIE) was organized, .
. 4n 1959 and a number of scientific workers and engineers from :
inatitutions of Tomsk, Moscow, Novésibirsk and other towns
participated in it, The aim of this expedition was to ocarry out
a composite study of the region of the fall of the meteorite.
i Field work was carried out in 1960 together with a Moscow
- expedition directed by V.A. Kosheleve There was an expedition
' 4n tho summer of 1961 orgenized by the Komitet po meteoritam
. AN SSSR (Committee for Meteorites of the AS USSR) under the
- d¥ection of K.Ps Florenskiy. The CIE was Ipart of the latter
; ,gxpedijion.f Parallel field work was oarricr out: during 1959-1961
'_'.-“ardlli ok O T SR .. . RV . )
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. © §/210/63/000/001/003/003 v
Some results of sese E032/E31h :

LR S ity S

g'by the Committee for Meteorites (B.X. Vronsiiy - 1959-1960 and !

' A.V. Zolotov = 1959-1961). The prosent paper roviews briefly '

, the results obtained by the CIE and compores them with those i

s : obtained by other workers. A chart is reproduced shovwing the !

- . marsh and woadland distribution and magnetomotric profiles in the i i

v "‘.noighbourhood of the epicentra. It was found that the marshes ;

{ were apparently natural formations, unaffected by the fall but :

7 ;. there wera some arboreal features indicating the offect of the v H
i..fall on troes. A study was made in 1960 of the felling of treeg” ' !

“as a result of the fall of the meteorite. Analysis of thesc data !

showed that the height at which* the moteorite exploded was 10.5 L

s+ 3.5 ka. Mngnetomotric'soarchqa revealed the absonce of major - | %

. ' ‘magnetic losses. oOther studies revealed a region with enhanced ; ;
'f;»ooncentration‘of Ni, Co and Mo in the soil and Ce, La, Y and Yb )

. in the wood ash.: This region ¥as 2.6 km N.W. of the eplcentre. \
A further series of measurements vas concerned with the raesidual -
radioactivity in the region. FPrevious conclusions regarding they |
ircroase in radiocastivity near ﬁho epicentre, as compared with §

- greater distances, were not'confirmod- "It is suggested that the ‘ : ]

et g e
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’

onrlier measuroments revealed traces of fall=-out due to American ;
‘nucloar tests in 1958, Analysis of thess and otRer published data
ileads the authors to suggest tho following working hypothesis.
. {In the middle of Jume, 1908, the Earth passed through a cosmic-dust:
___clsud which entered the atmoaphere and sedimented.between 55 and
.65~ N. On roaching the lower layers of the atmosphere, dust
. . particles gave rise to anomalous airglow .and development of noctiw
, - iluscent clouds at isolated points in Europe between June 22 and 29.
‘.xThe amount of cdust was not, however, too great and hence the
-optical anomalies asscciated with it were localized and therao was
 no change in the polarization of the day sky. In the morning of
Juno %30, the Barth entered the part of the cloud containing large
rdust~particle clusters and the penetration of these clusters into
xtho lower layers gave rise to a change in the polarization and
the appearanco of a solar halo and noctiluscent clouds. At the
isamo time, a mnjor meteoritic body entered the:atmosphere. The
‘,ruintnnoo exporienced by the Lody (dense awarm of partiolu)
.increased rapidly at the boundary of the troposphere with the
;crosult that tha body vaa docoloratod and tho nvailabl. magnetic

" (Cord 5/4

1
!
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NP by ]

3
- ienergy was converted into the energy of the explosion. This
" ‘hypothesis is not fundamentally different from that put forward by
‘V.G. Fesenkov (cometary hypothesis). It is suggested that the .
;differences may-be of torminological origin. This must be investi-:
-gated further. There are 1 figure and 1 table. ‘ i

. ASSOCIATIONS: Tomskiy meditsinskiy institut (Tomsk Medical
; . . Institute) !

' NII Tomskogo politechnicheskogo instituta (NII

. of Tomsl¢ Polytechnical Institute) o )

. Institut geologii i peofiziki Sibirakogo -~

' otdaeleniye AN 5SSR (Institute of Geology and

. -Geophysics of the Siberian ?1vision of: the

As USSR') . ) ' " ' ! , A _}: Ty
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80V /84-58-12-35 /51

AUTHOR: _Tul'skiy, G,, Deputy Principal of the Bchool for Political Affairs, and
Yo Gol'dvasser, YV, s Deputy Principal of the 8School's Teaching

Department

- TITIE: Improving the Training of Aviation Technicians (Uluchshit' podgotovia
ER sviatsionnykh tekhnikov)

PERIODICAL: Gra.zhd'z'mnkaaa aviatsiya, 1958, Nr 12, p 26 (uUssr)

teaching syastem at the Troitskoye aviatsionm-tekhnicheskoye uchil-

ishche (Troitsk Aviation-Technical 8chool). At present, more

than twice a5 much time ig devoted to theoretical studies than to

practical work. Students engege in field projects only shortly

before state examinations, This results in a student fear of

rractical assigmments and leeds to a considerable turnover in

student personnel. The anthors propose the introduction of

practical training for ali clesses, the deletion of some theoreti-

cal subjects, and the redustion of freshmen Bummer vecations to .
- one month. Practical training should preferably be given at t

Card 1/2
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TUL'SKIY, Ge; GOL'DVASSER, V.

Impro;;ftraining in aviation schools, Grazhd.av. 15 no.12:26
D 158, (KIBA 12:2)

l. Zamestitel' nachal'nika Troitskogo aviatsionno-tekhnicheskogo
uchilishoha po politicheskoy chasti (for ekiy). 2. Zamestite)'
nachal'nika uchebnogo otdela Troitskogo aviatsionno-tekhnicheakogo
1uchilishcha (for Gol'dvasser),

(Aeronautics--stady and teaching)
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TL'KIY, L.
"3oviet Crystal 3ets", Radio, No. 4, 191;8; pp 48-51.

S0:  W=17755, 17 Apr 1951
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TUL!SKIY, L.
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m/R&dioEquipmaut e Pl s S R
Demodulators Apr 48

. )
Detector Ssts With One Knob," L, Tul’skiy, 4 PP

) ’
"Radio™ No 4

;lg:gﬁbés crystal detector receiver which incor
, 5 & new-type sliding contact bermitting the uge

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757420002-3"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757420002-3

R R R

TUL 'SKIY. Ma S . ;“""”

«
—

Accumlatiion of water-soluble nitrogan in meal mash for yeast

during the process of mash souring. Izv.vvys,ucheb.zav,: pishch,
tekh, no.1:78-83 !sg, (MIRA 12:6)

1. loskovekiy tekhnologicheskiy institut pishchevoy promyshlennosti,
kafedra obshchay tel(:hnolo 11 pishchevykh proizvodstv.
Yaast
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TUL'SKIY, M. S. Cand Tech Sei -~ "Aceusulntion of weter-soluble nitrous substences
in flour mesh during its B:agélbrﬁoki LRvr-Pelbrieletd lenvoning." los, 1960
(¥in of Higher =and Secondary Specislized Bducation RSYFSR. Mos Techmological

@ns of Food Industry). (XKL, 1-61, 198)
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7 OS'I‘ROVSKIY, A.I., prof.; DONETSKAYA, T.F., nauchnyy sotrudniks TUL'SKIY, M.S.,

kand, teknn.nauk; FEDOROVA, G.S., starshly rauchnyy sotrudmtk— -

The most efficient way to use corn flour in bread making, Trud}.' )
MIIPP no,19:15-21 162, (MIRA 1734
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TOLSENY, W5,
TUL'SKIY, M.S.
ird ﬂb}i{,ﬂi‘i‘}-’z}ﬁ‘!2“3"‘»"‘"‘;“""" X
et 2T Accummlation of water soluble nitrogen in yeaet mashes §n relation
to the quantity of Aspergillus oryzae ferment added to them, Ehleb,
i kond, prom, 1 no,9:9-11 & 57, (MIBRA 10:11)

1. Hbekovskiy tekhnologicheskly institut pishchevoy promyshlennosti.
(Yeast) (Xspergillus oryzae) (Nitrogen)
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TUL!SKIY, M.S.
s s e e
Moechanization and intensification of production of soft roofing
materials., Strol. mt. 6 no.12:20-22 D 160, (MIRA 13:11)

1; Glavnyy inzhener Kuybyshevekogo ruberoydnogo zavoda.
(Roofing)
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‘,‘Acc‘NRx APT00L806. (/VC] SOURCE CODE: ,Un/oh13/67/000/001/01hh/oihh
|INVENTOR: Vysokorodov, N. 8.; Pavlov, M. P.; Tul'skiy, N. N.; Bystrov, G. H.
'ORG: None

TITLE: .A manually operated booster. Class 65, No. 190231

SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 1, 1967, 1hk

¢
i
:
!
:
i
[
:
i
;

TOPIC TAGS: water pump, ship component, marine equipment

ABSTRACT: This Author's Certificate introduces a manually operated booster designed
principally for lifeboats. The unit includes a drive shaft located in a housing end
driven by manual rockers through crenks. Fastened to the drive shaft is a bevel gear
which interacts with a second bevel gear on the driven shaft. A control lever acts
'on dogs which pivot on axles in the housing. The installation is designed so that the
‘drive may be stopped positively and smoothly at any moment of operation. Two clutch
sections with oblique contacting faces are mounted on the drive shaft. One section
|is spring loaded and moves in the exial direction while the other is loosely mounted
and has peripheral teeth for selective interaction with the rotating dogs.

1/2 ' UDC: 629.125.2-51k.4
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l--housing; 2-~drive shaft; 3-cré.nks; b and S--bevel gears; 6--driven shaft; 7 and
“18--dogs; 9~-lever; 10 and ll--clutch sections
5N

SUB CODE: 13/ .SUBM DATE: 2lMar6s /

+ i

| Card_2/2
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TULtSKIY, 8.V,

Spectra of a plezoslectric resonance of blopolymers, Zhur, strukt, khim.
6 1n0.2:304.-305 Mr-Ap '65. (MIRA 18:7)

1, Moskovskly gosudarstvennyy universitet imeni Lomonosova,
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BORISOV, A.; TULISKIY, V.
[ i o A
Motor venicles in people's Poland, Za rul. 16 no.3:10-11 Mr '$8,
(MIRA 13:3)
(Poland--Transportation, Automotive)
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TUL'TSEY A, Hebls 5 ASTAUROV, B. L.
Increaned resistance of polyploid sillworm embryos {Bombyx mori L.) to
nection with the general theory of the

radiation injuries in con
biologlcal effect of ionizing radintions [with summary in English].
(MIRA 11:4)

Biofizika 3 no.2:197-205 '58.

1. Institut morfologii zhivotnykh im, A N.Severtseva.
LOGICAL EFFECT)

(STLKWORMS) (RADIAT ION--PHYSIO
(POLYPLOIDY) -

CIA-RDP86-00513R001757420002-3"
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TULUB, An Vt

Kibernetika /Cybernetics/. Society for the Dissemination of Foliticel and
Scientific K-r;owledge RSFsi, Leningrad, 1957, 35 pages,
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Can the theory of intsraction of lattice vibrations with electroas
[with summary in Emglish, p,152], Vest. Lea. wun, 12 no,4:53-56 157,
(Blactrons) (Crystal lattices) (Excitons) (MLBA 10:4)
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e Belativistic correction for Maxwell distribution, Vest.IGU
12 no.10:65-67 '57, (MLBA 10:8)
(Statistical mechanics)
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L E .,

BOVO%ILOV,JU.Y., TOLUB,A.V. PA - 2042
The Method of Functionals in the Quantum Theory of the
Field (Russian).

Uspekhi Pizicheskikh Nauk, 1957, Vol 61, Ex 1, pp 53-102
(v.8.5.R.)

Received: 3 / 1957 . Reviewed: 3 / 1957

The present survey is arranged as follows:
T. The method of Theory of the Field:

I. The method o funoctionals in the uantum
Tntroduction: Art. 1) The quantum thsoTy of the field and the
functionals. Art. 2 FOX'S method of functionals: Idea of the
method, the deducing funotional for the probability amplitudes,
the method of the functional and the atatistics by FERMI, the

equetions for the functional of state. Art. 3) The deducing
functional for the amplitudes of the new method by TAMM-DANKOYV.

II. The deducing functionals for the relativistic functions,
and functional inte ation:

Art. 4) The deducing functionals for the relativistic functionsa:
The T-function and the deducing functional, FEYNMAN'S ampli-
tudes and the deducing funotional, the function ¢.

Art. 5) The space-time ‘reatment of the quantum theory of the
field and the funotionals: The basic equations for the fourdi-

CIA-RDP86-00513R001757420002-3"
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The Method of Functionals in the Quantum Theory PA ~ 2042
of the Field (Russian).

mensional state veotor, the generalizing FOK functional, the
functional FOURIER transformation.

Art, 6) The variation of the operator and the funoctional
integration of the FERMI field:

In contrast to other methods funotional methods permit strioct
formulation of the equations for the field funotions and
make it possible to find a formal solution of the problem of
fields that are ir interaotion. This special feature of the

method of functionals is important for investigations of a
basic character and also for the working out of apgroximation

methods (whioh differ from the perturbation theory) for the
solution of field equations. At present work comnected with
the method of functionals can be subdivided into two groups
(from the peint of view of using the functional apparatus):
works ooncerning the investigation of deducing functionals,
and works that are connectaed with the use of functional
integration. The idea of the method of the deducing funotio-
nal was brought forward for the first time by the member

of the Academy V.A.FOK in 1928, and was worked out in detail
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PA - 2042
: The Method of Functionals in the Quantum Theory
) of the Pield (Russian).

in his work of 1934, This method was then used for the
solution of several problems in the course of the years that
followed, but it was not applied and developed on g large
scale unti] Tecently, The mogt important development of the
method of functionals is oconneoted with the introduction

of the funotionals of the exterior 8ources by SCHWINGER.
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AUTHOR: Tulub, 4. V. 54-1-3/17
—J : "._-.—_‘_—w
TITLE: On & lethod of Calculating the Statistical Hatrix

(Ob odnom syposobe vychisleniya statisticheskoy matritay)

PERIODICAL: Vestnik Leningradskogo Universiteta Seriya Fi-iki

i Khimd (Nr 1), 1958, Nr 4,

ABSTRACT: The problem of calculating the statistical matrix is reduced i
to the solution of *‘he Heisenberg equations of motion with the
gquantity

1

g = — 13

o (k- Boltzman's constant, T - absolute
temperature). The integral representation of the statistical
matrix for the relativistic electronic gas was ascertained
by employing V. Fok's method of the proper time (Ref. 1).

The method of calculating the statistical matrix described

here ig well suited to be uged for all problems in which the

golution of Heisenberg's cquations of motion can be found.

This method is especially effective in the case of

relativistic gas because computation in energetic representation
Card 1/2 is rendered more difficult by the complicated nature of the
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On a liethod of Calculating the Statistical Matrix

wave functions according to Dirac in the presence of

exterior fields. The author thanks V. A. PFok for hig
advice.

There ere T references, 4 of which are Slavic.
SUBMITTED:  April30, 1957
AVAILABLE: Library of Congress

1, Statistical matrix-Motion equations-Analysis
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{(Matrix mechanics)

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757420002-3"



AUTHOR:
TITLE:

PEFIODICAL:

ABSTRACT:

"APPROVED FOR RELEASE: 03/14/2001

gt N2 S LA g el e TR A 6 TR SEND A YR, T ———=. a
R I T P e e N e e B R W D e R S T

CIA-RDP86-00513R001757420002-3

Tulub, A. V. S0V/56-34-6-39/51
e

The Phonon Interaction of Flectrons in Polear Crystels

(Fononnoye vzasimodeystviye elektronov v polyarnykh kxristallakh)

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol. 34, Nr 6, pp. 1641-1643 (USSR) -

The peper derives the potential of the phonzn interaction of
the electrons (taking into account their relative momen tum)
in the approxiration of the intermediate coupling. The opera-
tor for the energy of interaction of an electron with a
phonon field may be given by

ikn >
K k%S 4 vy e HKE g = - (10 /k)(1/2 ne) /4 (ana/v)/2

2
o =-%— (%%)1/2(15 - %0. a plays the role of a coupling con-
N 3

stant, m denotes the effective electron mass, ¢ - the limit
frequency of the longitudinal optical oscillations, ay - the

operators of the second quantization. The operator for the
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ASSOC IATION:

Card 2/3

energy of the two-electron problem is given in an explicit
form. This paper investigates, for reasons of simplicity,

only the cace with the total momentum zero. From the total
energy operator 3 terms are separated, they describe the
"free" motion of a polaron with the effective mass u in the
gystem corresponding to the center of gravity of two particles.
The other terms in the total energy operator complicate the
motion of the free polaron and describe the influence of the
gecond particle on the motion of the first onej they play

the r8le of the potential energy operator. The difference of
the phonon interaction potential from the Coulomb potential

is due to the recoil caused by the phonon emission. Because
of these recoils the electrons get fluctuation shifte and this
leads to an additional interaction energy. For Cu20 the inter-

action potential differs from the Coulomb potential by 16—15 3.
Therefore the ground level and partially also thc higher levels
of the exiton energy are shifted downwards. There are 5
references, 2 of which are Soviet.

Leningradskiy gosudarstvennyy universitet
(Leningrad State University)
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The Phonon Interaction of Electrons in Polar Crystals SOV/56-34-6-39/51
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Tulut, A. V. S0V/56-3%6-2-32/63
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The Influence of the Interaction € the Electron Wia Oscillations
of the Crystal Lattice on the Frequency of Cyclotron Resonance
(Vliyaniye vzaimodeystviya elektrona s kolebaniyami
kristallicheskoy reshetki na chastotu tsikiotronnogo rezonansa)

Zhurnal eksperimental’noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 2, pp 565-573 (USSR)

The phenomenon of cyclotron resonance occurs if in the uni-
form magnetic field the frequency of the superimposing
variabie field is equal to the double Larmor frequency

(2w, = eH/m*). By means of experiments carried out in this

connection it is possible to determine the effective mass m*
or, quite generally, the mass tensor. The asuthor of the
present paper theoretically investigates the influence
exercised by the interaction between electron and lattice
oscillations (electron-phonon interaction) in the case of
resonance frequency. This interaction causes nonlinearity of
the dependence of(JO on the field strength Hj the problem is

thus reduced to determining the nonlinear terms of this func-

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757420002-3"
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The. Influence of the Interaction of ti2 Eizstrin SOV/56-36-2-32/63

With Oscillations of the Crystal Lattice on the
Frequency of Cyclotron Regonanoe .

tion. The author determines them for the case of polar
orystals and considers the effective mass to be isotropic.
For such orystals electron-phonon interaction cannot he trecated
as a perturbation problem. For high values of the coupling
constants it is possible to calculate in adiabatic approxima-
tion (Ref 1) fore& = 1 * 4 the approximation corresponds to
intermediate coupling. The author uses the latter. He
develops & method of mass renormalization based upon the
approximated elimination of the variable phonon field from
the energy operator. Cgloulation of the commutator of the
phonon absorption operator is carried out by means of the
Hamiltonian; the action of &, upon the eigenfunctional of

the energy operatord} is found. This method has been suggested
for the meson theory already by Chew,Low (Chu,Lou) and Vik

(Ref 2). In the calculation of the energy mean value terms
which depend on electron momentum occur those which receive
squares of the momentum serve the purpose of determining the
renormalized mass. For mass renormalization in the presence

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757420002-3"
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The Influence of the Interaction of the Electron SOV/56-3%6-2-32/63
With Oscillations of the Crystal Lattice on ths
Frequency of Cyclotron Resonance

of a magnetic field it is not necessary to assume the coupling
constant to be small. Calculation of nonlinear terms in the
function describing the dependence of(oo on H show that these

terms are small for fields occurring in practice. The
polaron effect leads also to a correction in diamagnetic
susceptibility. There are 7 references, 2 of which are
Soviet.

ASSOCIATION: Leningradskiy gosudarstvennyy universitet (Leningrad State
University)

SUBMITTED: August 22, 1958

Card 3/3

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757420002-3"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757420002-3

T e 50703 R G L R
e o Zco

24(5), 24(2)

AUTHOR s Tulub, A. V. S0V/56-36-6-33/66
T B e —
TITLE: The Free Length of Path of the Exciton in Polar Crystals (Dlina

svobodnogo probege eksitona v polyarnykh kristallakh)

PERIODICAL: Zhurnal eksperimental’noy i teoreticheskoy fiziki, 1959, Vol 36,
Nr 6, pp 1859-1868 (USSR)

ABSTRACT: For excitons with large radii the Wanier-Uott approximation holds, v
according to which the exciton may be represented by a system
consisting of electron #. positively charged hole (between electron
and hole there is Coulomb interaction), The periodic lattice fisld
is taken into account by the introducstion of effective masses,
Electron and hole interaot with the crystal lattics, in which case
in polar crystals the main part is played by the interaciion between
particles and longitudinal optical phonons, which is lknown from the
polaron theory. The existence of. phonon interaciion lsads, according
to Haken, to the fact that al large distances the potential has the

form -ez/gr, and at small distances the form -ez/nzr (e is the
dielectric constant, n - the refraction index of light). XIf the
effective masses of eleoctron and hole are equal (28 is the case in
cuprous oxide), phonon intersction does not vanish and the exciton
Card 1/3 causes lattice polarization. The approximated representation of the
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The Free Length of Path of the Exciton in Polar Crystals Sov/ 56-36-6-33/66

wave funotion system W (F,a) = ‘f;(r)_Q(a), which is known from
publications, and where \Pn(r)_ is'a function of the spatial

coordinates r and {2 (a) - & functional that depends only on the
variable phonon field, in the case of the effective masses being
equal causes the collision probability for phonon and exociton to
become equal to zero and the free Jenigth of path to tend towards
infinity, Taking the interaction batween the exciton and the
acoustic lattice vibrations into account does not change this fact,
In order to obtain e finite collision probability it is necessary

to operate with more exact funotionals that desorite the exciton
state, The mathematical apparatus for dealing with this problen was
worked out by Low (Ref 8); 4t makes i+t possible to caleculate the -
phonon scattering eross section without using the ordinary sckens of
the perturbation theory. For polar orystals, in which there is strag
or intermediate coupling, the exciton-phonon scattering calculations
arg carried out in the present paper ascording to Low, viz., for
intermediate coupling. The scattering amplitude is expressed
according to YLow in terms of matrix olements between exact
elgenstates of the Hamiltonian (ef. Low and Pines, reference 10).
Card 2/3 These eigenstates correspond to .the initial ang final states of the
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ASSOCIATION ¢

SUBMITTED:

scattered exciton; for the purpose of describing these states
Haken's-exciton wave functions are used as basio approximation.
Detailed calculations are carried out for the case of large quantum
nunters and for the ground state of the exciton. It is found that
the mean free path of the exoiton remains infinite also in the case
of equal effeotive masses of electron and hole., The author finally
thanks Academlcian Vi A. Fok for discussions. Thers are 13
referenoes, 6 of which are Soviet.

Leningradskiy gosudarstvernyy universitet (Lsningrad State
University)

December 31, 1958
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AUTHOR : (_Tulub, AeBe—

TITLE: Consideration of Recoil in the Nonrelativistic Quantum Field
Theory

PERIODICAL: Vestnik Leningradskogzo universiteta. Seriya fiziki i khimii,
1960, No. 4, pp. 104-118

TEXT: Investigation of recoil in the nonrelativistic scalar field theory

ig of interest for two reasons: First, the scalar theory is the simplest

model on the basis of which the effect of the terms taking recoil into ></
account upon the intrinsic energy and the renormalized mass can be gtudied;
secondly, the recoil effects are of importance in the solid-state theory.

The author now develops a method of investigating a system consisting of a
quantized field and nonrelativistic particles in quantum-field theory.

These particles are assumed %o interact with that field (a neutral boson
field). This system is cheracterized by the energy operator

H=- -;-Vz +Zw;a;ak + g%: Vk(akelkr + ake'lkr), where w; and Vk=V;

Card 1/3
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Consideration of Recoil in the Honrelativisti23g/054 60/000/004/011/015
Quantum Field Theory BOO6/B0S6

ara given functions of k; g is the coupling constant; ay and a; are the
second-quantization operators of the Bose field; and [ék’ a;[] = 6kk"

Thé particle mass is taken to be one, and also = 1. The particle coordi-

nates r can be eliminated by a canonical transformation, and, after another

canonical transformation, the energy operator can be written as

H=H+H
o 1

tion is diagonalizable by the Wentzel method. If the field is considered
to be a set of oscillators, the interaction between field and source re-
sulte 1) in a displacement of the oscillators, 2) in a change in the
natural oscillation frequency, and 3) in an appearance of terms in the
expression for total energy, which lead to anharmonicity. The author first
determines the energy of the ground state of the Hamiltonian H , and gives
a solution for the equations of the field operators for a continuous spec-
trum in the R-space. Further, the eigenfunctions of H are studied, and a
variational principle for fk is formulated (according to Lee e¥ al.:

U = exp{jzjfk(ak-a;?}; U'1akU = a,+ fk). The energy is calculated for the
k

-,

according to Lee , Low, and Pines. The first term of this rela-

Card 2/3
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Consideration of Recoil in the Nonrelativistic S/054/60/000/004/011/015
Guantum Field Theory B0O06/B056

cage of weak and intermediate coupling, and a polaron problem is discussed
for illustration. In this case, an exact solution may be obtained also

for the region of strong coupling. Academician V. A. Fok is thanked for
diescussions. There are 9 non-Soviet references.
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Considerati~n of recoil in the nonrslativistic quantum field

theory [with sunnary in English]. Vest. LOU 15 no.22:104-118

160. (MIBRA 13:11)
{Field theory)
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PHR‘ON INTERACTION IN POLAR CRYSTALS,” LENINGRAD, 1961,

(LENINGRAD STATE PED INST 1M A. | GERTSEN).
205).
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AUTHOR: (ulub, A. V.

TITLE: Phe effect of recoil on the interaction between two
particles in the nonrelativistic quantum-field theory

PERIODICAL: Zhurnal eksperimental’noy i teoreticheskoy fiziki, V. 40,
no. 2, 1961, 483-490

TEXT: A system of two particles interacting with each other by meens of
a scalar boson field is considered from the standpoint of the non-
relativistic theory. Assuming % = 1 the energy operator of the systenm /

44444 ﬁ

8 + Vz e"ikRa;)., V

has the form: H = H + E—j . ara + & S (v ot
: 0o T 4 K2k %k sk
4 2 1 2 . +
H = - 7u ka = -———2/1 Vr + W(r), where s and s are

the operatcrs of the second gquantization, M is the total mass, (- the
reduced mass, R the coordinates of the center of mass, and W(r) the given
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The effect of recoil on the interaction... $/056/61/040/002/017 /047
B112/B214

potential as a function of the distance r between the t wo particles.

/. By e Do s
Finally, Vk(r) - ykL?xp(i T Kr) » exp(-1 T kr)} .
The problem consists in the determination of the eigenvalues of the opera-

tor H for any g. To this end a system of auxiliary funoctions
fk(r,R) are uged which satisfy the condition -

Lam
) % - Yy . !
.‘Z,(fkvt‘k £,Vf.) = 0. With the help of the

functions fy, the operator H 1is subjected to the canonical transforma~

e " + X
tion S = exp{ng(akfk - akfk) . The transformed operator is, therefore,
ik )
s~1
conditions and substituted in the expression for the energy

HS, The dhxiliary functions fk are determined from the restrictive

< S ik
E =<:HB>>+ ;deyk@)e fk\)° The formula so obtained is particularized
k

Card 2/3
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for the case m, = m, and 1llustrated by a numerical example. There are

5 references: 2 Soviet-bloc.

ASSOCIATION: Leningradskiy gosudarstvennyy universitet
(Leningrad State University)

SUBMITTED: January 17, 1960
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determined as a function of g in a wide range. The intermediate coupling
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AUTHOR: Tuiub; A. V. . :
'TITLE;; Slow eleotrons_in polar crystals .

v

PERIODICAL: Zhurnal eksperimental 'noy i te.ofeticheskoy fiziki, v. 41, o
RN no. 6(12), 1961, 1828-1838 . . S

a scalar field is applied to a polar crystal. According to S. I. Pekar -
(Iasledovaniye po elektronnoy teorii kristallov - Studies in the field of \
electror theory of crystals - Gostekhizdat, 1951) a polar crystal may be
regarded as a continuous medium in which the periodicity of the field is
described by a suitable effedtive electron mass m. m is the main unknown B
parameter and is determined by the electron-phonon interaction oonstant g, .
when the carrier mobility is known. Mobility has therefora to be Rt >

range is of special interest. It may be approached from either of two
extremes, weak or strong coupling. The scattering of optical phonons
from p;iarona is treated as a resonance problem, using Lowls method, but
Card 1 ’ o :

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757420002-3"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757420002-3

T T Vo G U DT e L 2 g T e g e
T e T R S T S N ST T S AT S S e B S N N i b T VA s ST T AL e =

79

31
8/056/61/041/006/025/054
Slow electrons in polar crystals , B102/B138

& 6w me...od 1s used to caloulate the proper polaron funotionals for the
initial and final states, however. In order to eliminate the eleotron
coordinates from-the polaron. energy operator

2-2 . -
B e - o+ 2Vt 4 e, ()

the canonicul transformation

S = exp {%.(;—-;ﬁkaiw«)f}; (1.5)

is used. Then another canonical transformation

U;exi)»{ﬁk‘,h.(aﬁ—at)}- (1.6)

is applied, according to Lee, Low and Pines (Phys. Rev. 90, 297, 1953),
so that the energy operator can be given as H = H°+HI. In this case

“the effective Hamiltonian HQ may be set up as

Card 2/8
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s et .——n-......__.‘.,. s__,,,_ e Vo e

B (1;8)
(129)

E}ﬁm (P) a;a,, + -ﬁ- 2} kk’hh (m‘ + u-alr + ataz + atfa»)

S
$

and the opsrator H, is given by

I : -
i - ———— Y i i, o - 4 ———
e T —_—

z(v.+,fk Ao (v» (a» + a*) +o
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'zﬂslov electrona in polar crystals S i" B102/B

and a.k a.re the phonon i‘ield eperafors, "‘k ig: tha frequency of

i_',lougitudinal optica}, phonone, P is the total momantum of the syatom, f a8’

: _,.':"v'funcuion of k and kP. Self-energy and effective mz}as of the polaron are
. "'i_‘;‘determmed E - -g 2.1, 26(32/10) “1. 875(g /10)3, m* =1+ g 276 + 2. 24(g° /10)
CE "ontrlbutes only in terms o}f g ._- The strong-ooupling anprommation, »

3 —1 k‘r@hdk . T.T‘.
*;-D,(s) . D“H%‘—S (wi-—i) (u.—t)

D(l)=1+Q
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] R. PO
‘l‘his is olose to previoua values (e. g
ttering is treated as
Rev. 4 660y 1955) Polaron sca
szgetering%oco Jing to Low (Phys. Rev. 21, 1592, 1955) by

S et U TR R T

B

e w.’yu(n~s+m°-—ts)“r“"%))

| (3.2) |

‘:sought element of the. scattering ma.trix S 'In single-phonon
atiox. the syetem — _
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Rt

(393)

(3.90)

T aa10) )
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: 3/056/61/%)41/006/025/054 1
Slow electrons in pclar crystals B102/B138 S

ou= ;‘;“-'-‘i—fﬁ’%j}(i'i m“(N+T+1)}

SERE ' e Ban
- U= 2L+M+(L+S)(L+M)- S
(kko)* [} {kko)? ’/,7" . | kkofy D,
. i L:=, s -
2 mk’OE,‘ : K ? mk’éEh 15? kgogj oo g
e kkoo,;r, kBT, ro 1 k’i,p,, : :
o R ‘1’2 = S o b :
V-, =2 Q"“{‘ o
o 2me® 2 2 : ' ‘
u = =, If g=1. 8oy 1B calculated for several simple cubic lattices,
the secattering probability per unit of time, - _
'w=-i—=”“’° SIVk.I‘ICu(ko)lr‘““"dku C(3.13)

- cara /8
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8low electrons in polar cryatals B102/B138

‘will assume the well known form(Low, Pines), It was found to be between
7.7 for LiF, 9.7 for RbBr, 8.4 for NaCl, and 8.6 for KCl. The author

. " Zimmermann for interest and advice, Professor G. Hohler for reférence

, thanks Academician V. A. Fok, Professor G. Lehmann and Professor V. L—i” - '

- %o a paper of P. D. Schultz (Phys. Rev. 116, 526, 1959) and Professor L.

E. Gurevich and V. I. Perel' for discussions. B. I. Davydov and I. l.

- Shmushkevich (UFN, 24, 21, 1940) are mentioned. There are 2 figures, 1

.~ table, and 12 references: 4 Soviet and 8 non-Soviet. The ‘four most recent
references to English-language publications read as follows: K. Kobayashi, i

:~  F. C. Brown. Phys. Rev., 113, 507, 1959; 0. C. Burnham, F. C. Brown, R.

Knox. Phys. Rev., 119, 1560, 1960; T. D. Schultz. Phys. Rev., 116, 526,
1959; H. Osaka. Progr. Theor, Phys., 25, 517, 1961.

ASSOCIATION: Leningradskiy gosudarstvennyy universitet (Leningrad State ‘ e
‘ University)

SUBMITTED:  March 23, 1961
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TULUB, AJV. ‘ /
-‘Cs}relation energy and collective excitations for interacting Permi
fields, Veste LGU 17 no,16:20-29 '62, (MIRA 15:9)
(Quantun field theory)
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’ 1 ,
ACCESSION NRr APL010221 ; .~ 8/005k/63/000/004/0007/0017

|
AUTHOR: Tulub, A, V, :
e L AR IR ; e T e

TITLE: On the probl;é;z of colle.ctive',electroii'excitation in long co‘njugéted mol-
ecules : :

SOURCE: Leningrad. - Universitet. Vestnik. :Seriye fisiki i khimii, vywp. l, 1963,
7-17 e -

" TOPIC TAGS: plasmon, collective excitation, conjugated molecule » alternating

bond. , wave function, ) .

ABSTRACT: . The plasma collective excitation energy has been 6a1cuiated for very
long conjugated molecules within J[~electron approximation, Two sets of equations
are writter, ‘one for the case of nonalternating bonds '
| = Wegt-B (€amt a1 ) =0, '
where O - exchange integral, W = Q-E, Q = coulomb integral, E - energy, and one for
" alternating bonda . '

! ‘Q;X.+ WY. 3:xn+i =0,

"__'\p_ Y-+ WXy '_*' }’. =0,
. Card M}F- ot "ELLL‘
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ACCESSION NR: ' APL010231

where i — N
Ka= Oty Va=0mi

Solutions for the Hamiltonian system are given for boundary conditions corre=
sponding to polyene chains, cyclic compounds, and for odd and even carbon atom
rumbers N, The collactive excitatjen spectra is represented by the wave function

A T W= Ay,
where in the assumed IKAO approx:lmation; the A operstor is defined by

O [H, A% =hQA%, [A, A% =1.

The solution shows that the collective excitation spectra are located considarably
above the singlo-particle transition line and that this excitation requires a high - .
energy (of order..of § ev.)It is found that as N increases, the plasmon frequency
tends, as a result of bond alternation, to a firite limit, The existence of bond
alternation in itsolf leads to the energy gap and to the poasibility of excitation

of Wannier-tott excitons. “The author is grateful to Professor M. G. Veselov for _
his help in the work." Orig. art. has: L3 equations. .

ASSOCIATION: none

Cord2/3 >-
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TULUB, A.Ve
Collective excitations of electrogs inlgongtéz;zolecnles with
. LGU 18 no,2237- .
conjugate bonds, Vest ( 17:1)
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TULUB, AV,

,-J
Plasme oscillations of 7/ -electrons
i teor. fiz. 45 no,5:1450-1452 N '63.

in molecules., Zhur. eksp.
il (MIRA 17:1)

1. Leningradskiy gosudarstvennyy universitet.
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HOVOZHILOV, Ynriy Viktorovich, doktor viz.-matem, nauk, prof.;
~“UL 4, AV,, kand, fiz,-satem, nsuk, nauchn, red,

[“nantum field theory and elementary particles] Kvantovaia
teoriia polia i elementarnye chastitsy. Leningrad, Ob-vo
"Znanie" RSFSR, 1965. 39 p, (MIRA 18:10)
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_L11662-66  FBD/ST{1)/EEC(k) =2/T/BAR(K) /EdA(m) ~2/EWA(n) _ SCTB/1JB(c) WG
ACC NR:  AP6003244 SOURCE CODE: UR/0020/65/165/006/1280/1283

—

e Ctpef S ) o : .
AUTHOR! Rozang&E N. W.; Tulub, A, V. : C;_a% : el
T e e e S O MM“‘"’I"?“:“;""J‘:» o . o » B o a2 I
ORC: none . - : k - . e N
it : ,M /{‘) :

"TITLE: On the theory of the Zeeman effect in gas lasers 'g,éi' T

SOURCE: AN 8SSR. Doklady, v. 165, no. 6, 1965, 1280~-1283

fTOPICTTAGS:W,gasAlaser,mneon,helium,laserJ7n9nliqg§rheffgq§, Zceman effect, Zeeman
| effect laser ' o T o

! ABSTRACT: WNonlinear effects in a neon-helium laser were investigated theoretically
" on the basis of the generalized Lamb's method (W, E. Lamb, Jr., Phys. Rev., 134,
‘no. 6, 1964, Al429), The anomalous coherence region in H observed by W. Culshaw
and J. Kannelaud (Fhys. Rev., 136, no. 5, 1964, A1209) was explained under the
assumption that the generation frequency is, in generdl, independent of the transi- Ly
- tion frequency and the natural frequency of the cavity. Thus, although the distance -
between the Zeeman sublevels increases with H, the increase in the difference of
generating frequencies due to the effects of frequency pulling and pushing is not S
explicit. The formulas derived cannot be properly compared with the experimental
data of Culshaw and Fannelaud, who failed to provide sufficient data on their laser
. and the experimental conditions. Orig. art. has: 7 formulas and 2 figures. {YK] —

SuB CODE: 20 |/ SUBM DATE: 29Apr65/ ORIG REF: 002/ OTH REF: 005/ ATD PRESS: 4/ 72
 ard 1/ BY ot ... UDC:. 621.378.33:538,615
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R = L ST S L R = . RPN TS - BN N LT ST Y - —
- mnr F = T STU2 ST ieinga SR SRS SRS

1, 25632-66  EWT(a)/EWT(1)/T  1JP(e)

| Trce nre APEO16071 SOURCE CODE:  UR/0054,/65/000/0:13/0007/0020
. AUTIOR: Fok, V. A+ Tulub, A, V. S
, . B etimimerememe e
_ORGY - none
€ 2/
TITLE: Application of Laplace transformation to problems in theory of radiation
SOURCE: Leningrad. llnlyorsitets Vestnik. Seriya Fiziki i khimii, no. 3, 1965, ]

. TOPIC TAGS: Laplace %ransform, quantun field theory, integral equation, differential
-equation - v ;

“ABSTRACT! The system of atomic amplitude equabions in the quantum field theory of .
‘yadiation is transformed into a single integral-differential equation the solution g -
of which may be obtained by using the Laplace transformation. The method developed id
- applied to the calculation of the natural 1ine width, resonance fluorescence, and
external field problems. Orig. art. hast L formulas. [Based on authors' Eng.
abat.] [JFBS] 4

SUB GODE: 20, 12 / SUBM DATE: O5Apré5 / ORIG REF: €03 / OTH REF: 00

A

UDcs  535.1
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A I N T Py N E

FOK, V.A.; TULUB, A.V.

i in roblems in radiation
e (MIRA 18:9)

Use of the Laplace transform
t.fxeory. Vest, LGU 20 no,16:7-20 Y65,
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SMELYANETS, S.G., inzh.j KAPLAN, I.A., inzh.; FAYNBFRG, G.S., inzhos
TULUB, P.I., inzh.

NERPYE IR

’ Industrial testing of the ONK-10 equipment. ShAkhtZMsI;Koiéglo)
J 9 no,7:27-28 J1 165,

1. Vsesoyuznyy nauchno-issledovatel'skiy institut organizatsii
i.mekhanizatsii shakhtnogo atroitel'stva,
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BOBOVICH. Y&.s.: m. T.P.

onent glasses.
Y the Raman spectra of two-comp ot
mft‘:;.ﬁ.ogo no.7:1679-1680 J1 156, (MLRA 9:11)

(Glass manufacture--Chemiatry)
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BOBOVICH, Ya.S.; TULUB, T.P.

. i
by eratm the intensity of ga:nlt:c;:;::i :Ental
bemas in crystalline and vitreous bodies. I3 L D oktr.
s:?ldy in the Stokes region of the spectrum, UDVe o )
$ - D '60.
9 no. 61747137 (Raman effect)
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- UBSR/Physical Chemlstry - Moiecule, Caemical Bond. B4 kN
Abs Jour: Referst. Zhurosl Khimiya, No 2, 1958, 3572.

larization spectra of fused quartz, some sodium silicate glasses
and sodium metasilicate were produced, at which oceasion great
distinctions indicating a sharp differepce in the structures of
glasses and quartz werse observed. An agssumption confirmed with
computation was made that tro~component, silicate glasses were
quartz-like islets Interchanging with chain formations of S10
tetrahedrons. Secular equations of the vibwration frequencies
of an endless chain were derived. The force constants of S81-0
(free) end S1-0 (bound) links equal to 7.33 and 3.79 . 10Y dynes
Per cm were determined by the frequencies of 1170 (A,) and 696
(Ag). The frequencles A, end B, computed from theaze cornstants
agree well with the observed frequencies (1170, 1090, 525 - A,
945 -By). The three first frequencies are polarized. The fre-
o uencies B were not determined. A bibliogrephical review is

: given, Bibliogrephy with 32 titles.

Card  : 2/2 -39-
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BOBOVICH, Ya.S.; TULUB, 7.7,

Raman spectra investigation of the 1n£1u:nco grct};ni:aézgzg:;gsnon
the s_tructnre of silicate glasses., Upt. spe . i e
158, MIRA

? (Glass--Spectra) (Baman effact)
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Usp., fiz.
{MIRA 11:12)

Raman spectra and structure of some inorganic glaases.

,1:3-41 S5 58,
nark 66 52 (Gg.ass) (Raman’ effect)
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- s0v7/51-5-2-21/26
. Al THORS ¢ Bobovich, Ya.8. and Tulub, E'}_’;,.._ / /

- PNIDEEPRER S

TITLE s «he Raman Spectra of Certain Germanium Glasses (Spektry
kkombinatsionnogo rasseyaniys nekotorykh germaniyevykh stekel)

PERIODICAL: Optika 1 Spelkctroskopiya, 1988, Vol 5, Nr 2, pp 210-213 (USSR)

ABSTPACT: The Raman spectra of glassy GeOz, sodiun bigermanate (Fa20.2Ge02) and

a mixed orthosilicate of the composition 2Na,0.G80,.2510; were obtained
by photoelectric recording in natural and polarized light. Fig 1 gives
the general natare of the Raman spectrum of glagsy Ge0Oy and the state
of polarization of this spectrum. Fig & compares the spectra of 5102
(curve &) and GeOp (curve b) which confirm the structural similarity of
these two substances. The spectra of Na20.2810p (curve &) and
Nas0.2Ge0Oz (curve b) are compared in Fig 3. The jdentity of structures
of germanium and silicate glasses, shown by Figs 2 ad 3, is confirmed
by direct calculation. Fig 4 compares the spectrum of 21!9.20.(}902.23102
(curve &) with that of the two-component silicate glass Na-40 (carve t,.

card 1/2
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TEN RYR AT

' sov/51-5-2-21/26
- The Reman Spectra of Certain Germanium Glasses

2 1th Dietzel's suggestion
45 Pfimare shows that Ha3z0, in accordance W
%'Il;e;a 6?17), i distrituted uniformly between $10; and GeOp, There

are & figures and 8 references, 4 of which are Soviet, 2 German,
1 French and 1 American.

ASSOCIATION s Gesudaratvennyy opticheskiy institut im. $.I. Vavlilova (State Optical
Institute imeni S.I. Vavilov) .

) D: March 5, 1958
. sumanE 1 Germ:mium alloys—-Spectrographic analysis 2. Raman spectroscopy
- Card 2/ 2 --Applications 3. Mathematics--Applications
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Raman spectra of uome e 5

(Raman effect) {Unarts cryatals--b‘pectra)
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TULUB, T.P.; BOBOVICH, Ta.S.

tive index on the temperature dependence

On the effect of the refrac opt. i spektr. 9 no.5:669-

of Ramnn scattering band intensities,
670 ¥ 160- (Refractive index)

(MIRA 13:11)
(Raman effect)
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S/051/60/009/006/007/018
E201/E191
Bobovich, Ya.S., and Tulub, T.P.

The Temperatnre.nependence of the Raman
Intensities in Crystalline and Vitreous Solid I.
An Experimental Study 1in the Stokes Region of the
Spectrum

PERIODICAL: Optika 1 spektroskopiya, 1960, Vol.9, No.6. pp 747-753

TEXT: The temperature dependence of the Raman band
intensities in the Stokes regio¥ was obtained for crystalline
quarbz\ Iceland spar, fluorite? corundum; barytes, fused quartz,
aTkall glass, pol othyimethacrylateland polystyrene.\ Details

of the experimental tec nlque are given if an earliar paper
(Ref.11). The main results are 1isted in Tables 1.2 and shown

in Figs 1-3. Tables 1 and 2 give the Raman intensities at two
temperatures foT barytes (Table 1) and polymethylmethacrylate
(Table 2). The Iceland spar spectra at room temperature (curve a)
and at 540 9K (curve 6) are given in Fig.». _The temperature
dependences of the intensitles of the 330 emw~i Raman tand of
flnorite and of the 1.00 om-l Raman tand of fused quartz are shown
in Figs < and 3 respectively; curves denoted by 1 1n Figs 2
Card 1/2
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S/051/60/009/006/0067/018
EZ01/E191
Theg Temperature Dependence of the Raman Band Intensities in
Grystalline and Vitreous Solids. I. An Experimental Study in
the Stokes Region of the Spectrum

and 1 are experimental, curves denoted by 2 are theoretical., '
Excepi, for Iceland spar and polymethylmethacrylats, ths

temperature dependence of the Stokss bands sgreed gqualitatively

with theory, i.e., the band intensity rosz with temperature.
The 12sults were explained in terms of internal fields., using

—

the refractive index and permittivity of a given solid,
Anknowledgement is made to N.G. Bakhshiyev for nis advics,
T.ere are 3 figares, 2 tables and 2z refsrencess 15 Scviet,
¢ English, 3 German, 1 Dutech and 1 Indian,

SUBMITTED: Marzh 8, 1940
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Temperature Dependence of Intensities of Stokes' Bands in the Raman Spectra of
Certain Solids
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Raman bend intensities in the spectra of crystalline (Figs 1, 2) and
fused (rigs 3, 4) auartz and the two glasses were found to rise with
temperature in agreenent with theory. In some cases the rise could not
be observed because it was of the swas order a6 the experimental error.
Tceland spar was the only substance which exhibited anomalous temperature
dependence of the Raman band intensity. The anomaly consisted of &

30% fall in the intensity of & 1085 cm-1 band on increase of temperature
from room to S00°K. there are 4 figures and 18 references, 9 of which
are Soviet, 2 English, 4 Gerian, 1 Dutch and 2 Indian.

October 18, 1458
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60V/51-5-6-5/19
AUTTORS ¢ Bobevich, Y&.5. and tulub, I.F.

e e 2
TITLE: Investigation of tho iftect of Chomical Blemants on tho Structure
of §ilicato Glasses by the Study of naman §cattering of Light
(1ssledovaniye viiyeniya chimicheskigh slemontcv né stroyeniye
silikatnykh stokol metoden kombinatslonnopo rassoyaniya sveta)

PERICDICAL: Optika i Spetroskopiye, 1958, Vol 5, Nr 6, pp 663-670 (US3R)

ABSTRACT The euthors studied mixed metas ilicetes of tho lla,0 60,2840, and
orthosilicates of the Nas0 Jbles0z.28107 and 2Ne,0 .MeOZ,ZSiOZ types,
where e is & trivalent or quadrivalent slenant raspectively. The

effects of the following elements wero studisd: DBe, Mg, Ca, Sr, Ba,
Zn, Cd, Pb, Al, Bi, B, Ti, Go, &r. fable 2 gives the values of
Raman frequencies of all the glasses studied. These glasses can be
divided into thres grours. The Raman spectra of certain of the glasses
of the first group are given in Fig 1. ‘the polarized spectrull of the
Va,0.Pb0.28103 glass is given in Fig 2. The spectra of the glasses
belonging to the first group show an intense continuous polarized band,
with & small peak (625 an-1) near the band edge and high-frequency
card 1/3 pands with maxime near 1000 cn~l. The band widths and the presence

APP :
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Investigation of the Effect of Chemical slements on the Structure of Silicate
Glasses by the Study of Raman Scattering of Light

APPROVED FOR RELEASE: 03/14/2001

of continuous spectre indicate partial space linking of the majority
of §i0, tetrahedra via le atoms. The 625 an~l bend indicates that
only & small number of Nap0 and 5i0p molecules forms structures similar
to metasilicate chains. Cozparison of the Remén spectra of glasses
containing Pb, kg and B (a1l of which belong to the f:rst group and are
shown in Fig 4) suggests that the B--0 bond has the weakest covalence.
The second group of glesses includes glasses with Ca0, Ba0® and Sr0.
Their spectre are given in Fig 4. These spectra have sanewhat narrower
tands and ther

jnstead of the continuous spectrum exhibited by

first group. The spectra of the glasses of the second group are
similar, with the excevtion of the 320 and 470 cn~l bands, to the
spectra of scdium-silicate glasses of the motaslicate type. This
similarity is particularly noticeable for the Na,0.5r0.28102 glass
whose spectrum is given together with that of Na,0.5i0 in Fig 6. 1%
is concluded that in the glasses of the second group the third element,
1ike sodium, is present &5 8 cation and, therefore, their spectra

show vibrations of me tasilicate silicon--oxygen chains. The third
group contains only one glass: 2Na0.T7402.28103. 1t5 spectrum is shown

CIA-RDP86-00513R001757420002-3"
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SOV/51-5-6-5/19
Investigation of the Effect of Chemical Elements on the Structure of Silicate
classes by the Study of Raman Scatitering of Light

in Figs 6 (in unpolarized 1ight) and 7 (in polarized light). An

intense polarized band is observed &t 875 an~l (Fig 7). A continuous

polarized sgectrum is also observed and its edge 1s displaced to

750-800 cm™*. Two wide bands: one depolarized at 245 cn~l and the

other molarized at 710 en~l are observed against the contimious
background. There is also & weak depolarized satellite { at 1015 co™})
c o of the 875 en~} vend. This spectrum indicates that there are vibrations
. of fres S104 tetrahedra and of & complex space network of 5105.Ti0g.
The edge of the continuous spectrum is displaced towards higher
frequencies because of the high strength of the M™-0 bond. Conclusions
about the structure of glasses obtained using the Haman spectra were
found to agree with the results of other indirect methods . There &re
7 figures, 2 tables and 25 references, 11 of which ére Soviet, 4 Americen,
4 English, 3 German, 2 granslations and 1 French.

SURLITTED: Jenuary 30, 1958
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. . AUTHORS: Bobovich, Ya. S., Tulub, T. 7. 537 /48-22-9-15/4¢c
| e MM&"’""»"’ PRUNA
TITLE: Investigation of “¥ME" Ti¥Thence of Various Elements Upon the

Structure of Silicate Glasses by the Method of Combination
Light Dispersion (Issledovaniye vliyaniya razlichnykh

K elementov na stroyeniye'silikatnykh stekol metodom xom-
S binatsionnogo rasseyaniya sveta )

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1958,
Vol 22, Nr 9, pp 1086 - 1088 (USSR)

ABSTRACT: The determination of the influence of chemical elements
upon the structure of this glass is an important
problem both from a theoretical and a practical point
of view. Mixed metasilicates of the type l.‘aZOa&ieO.SiO2

3.25102 and

) and orthosilicates of the type I'IuQO.MQQO
R 2Na20.MerQSi02 corresponding to bi-, tri-, and quadri-

valent Me served as specimens. This choice was not made
at random. It can easily be shown that by this choice
it is possible to combine certain spectral features
Card 1/2 with an arbitrary glass structure. The authors investigated

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757420002-3"
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Investigation of the Influence of Various ZElements Upon 8I7V/2% -5
the Structure of Silicate Glasses by the Method of Combinztior

Dispersion

z
i

-Z7-
T
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the influence of all important and practically

accessible elements (Be,Mg,Ca,Sr,Ba,%n,Cd,Pb,A1,Bi,B,Ti,and
Zr). The maiority of specimens were notable for their
defects and thus were unsuited for studies by con-
ventional experimental methods. The experience gained
permits to state that these elements can be categorized
into three groups according to their influence upon

the general nature of the spectra. Spectra of the first

ard most numerous group are shown in figure 1. This

group is characterized by a more or less continuous
polarized dispersion. A small maxinum is found near

the edge, approximately keeping its position in all glass
types (~625 cm'1). An extremely wide band maximum is

found at a high frequency (~980 cm'1). The second group
includes three glasses containing the oxides Ca0, Ba0,

and Sr0 (Fig 2). The third group includes glass of the

type 2Na20.TiO .251i0 (Fig 3). There are 3 figures and

7 references, 7 of wﬁich are Soviet.
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'Raman spectra of alkali.germanium glasses., Opt. 1 spektr, 7
no.4:489~492 Ap '02, (MIRA 15:5)
(Glass) (Raman effect)
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'*ITLE: The Spectra 6?vCombination Secattering and the structure of
Some Sorts of Inorganic Glass (Spektry kombinatsionnogo rasseya-

niya i stroyeniye nekotorykh neorganicheskikh stekol)

8 .
PERIODICAL: TUspekhi fizicheskikh nauk,}%gl. 66, r 1,
pp. 3 - 41 (USsR)

ABSTRACT: The aim of the present paper was to give.to the reader a
survey as complete as possible on publications dealing with
combination scattering in silicate glass. Az an introduction

the author discusses the problem itself, the investigation
of the amorphous substances, the classical theory &Tamman),
the physical bases (P.P.Kobeko), the mathematical (H.V.

Vol'kenshteyn, 0.B.Ptitsyn) and 2 number of experimental
investigations (Refs 1 - 16). Subsequently the method of the
combination scattering of lirht in its application to the
investigation of glass is discussed (Refs 17 - 27) and finally
the results of the experimental investigation are discussed.
The chapters: The general character of the scattering (Refs
card 1/3 28 - 43); the sorts of two-component silicate glass (M.F.Vuks,

APP :
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The Spectra of Combination Scattering and the StructureﬁOV/53-66-1—1/11
of Some Sorts of Inorganic Glass

v.A.Joffe - sodium and lead silicate glass, Gross, Kolesova
(Refs 46, 47) - connections between the frequency of the

pand spectra and the composition of the glass, photoelectric
tnvestigations of spectra); investigation of the influence

»f various chemical elements on the structure of gilicate

zlass (Refs 26,27, Bobovich, Tulub, et al. frequencies and
polarisation of the bands in the spectra of mixed ortho- and
para-pilicate glass, photoelectric investigations of spectra
and of polarisation, schematic representation of various
multi-component alkali, lead, and titanium silicate sorts)

the spectra of liquid silicates - esters of the ortho-silicic
acid, investigated in analogous way as gilicate glass; (numerous
results on frequencies, intensities, and states of polarisation
of compounds of the gencral formula Si(OCmIin)4 after Lazarev,

Tulub, Bobovich)s The last section deals with the theoretical

interpretation of the spectra of scattering of some crystals

compared with the experimental data obtained for some sorts

of silicate and germanium glass. There are,25 figures, 5 tables,
Card 2/3 and 83 references, 40 of which are Soviet.e
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